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第二章，研究了罗丹明 B 内酰邻苯二胺-DPA 衍生物作为锌离子光学分子传
感器的光谱性质。我们利用 DPA 基团对锌离子的强络合作用为识别驱动力，设



































































Optical molecular chemosensors (OMCSs) obtain one of the most important 
point is that it can transform the informations of chemical composition in substance to 
the analytical usful signals. So it has the advantage of high sensitivty, easyly operate 
and fastly detection. Owing to the application in the field of energy, environment, 
biology, sanitation and national defence. OMCS has become one of front hotspot in 
the current internatinal analytical chemistry field. Rhodamine-based dyes, known by 
their excellent spectroscopic properties of large molar extinction coefficient and high 
fluorescence quantum yield, have found applications in the study of complex 
biological systems as molecular probes. In this dissertation, I would develop some 
new optical chemosensors on the basis of previous work of predecessor. This 
dissertation consists of four chapters summarized as follows: 
 
In chapter 1, a general introduction to optical molecular chemosensors was 
presented. Emphasis was paid on the developments of the research progress on 
rhodamine spirolactams、the situation of the optical molecular chemosensors using 
Rhodamine for Mercury ion and Zinc ion. Based on referring to the relative literatures, 
the objective of this dissertation was proposed.  
 
In chapter 2, the spectral character of Rhodamine B spirolactam 
o-phenylenediamine two 2-methylene-pyridine compound as optical molecular 
chemosensor for Zn2+ was studied. The strong coordination preference between DPA 
and Zn2+ would serve as the foundation for a novel chemodosimeter for Zn2+ in 
aqueous solution. The chemosensor exhibited the following characteristics: first, the 
chemosensor is sensitive to Zn2+ in aquenous . second, except for the mercury ion, no 
interference was found in the measurement in presence of alkaline, alkaline earth and 
















In chapter 3, a mercury ion selective fluorescence sensor based on a RH6G 
spirolactam ramification was designed and synthesized. We studied It’s spectral 
character. In this instance, the strong coordination preference between probe molecule 
and mercury ion was employed for the recognition of target analyte. A colorimetric 
method for mercury ion in aqueous solution was proposed. The experimental result 
indicated that the probe exhibited remarkable optical response to mercury ion with 
high selectivity from other common cations in aqueous solution. Based on the fact, a 
chelation-enhanced fluorescence method was proposed for the determination of 
mercury ion. A number of chemosensors for mercury ion previously reported are 
based on fluorescence quenching as mercury ion is known as a fluorescence quencher. 
As for practical detection, fluorescence enhancing method is more special than 
fluorescence quenching method. As the sensing of mercury ion can be performed in 
aqueous solution over a broad pH range in the presence of coexisting common cations 
with high concentrations, the method has the merits of easy operation and 
applicability.  
 
In chapter 4, some unsuccessful examples in my experiments were summarized. 
I hope it would be helpful for other people who engage in the research of this field. 
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第一章  绪论：汞离子、锌离子光学分子传感器的研究现状与罗 
丹明内酰胺类化合物的研究进展 























































如光诱导电子转移（Photoinduced Electron Transfer, PET）、分子内电荷转移（Intra 
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